ABSTRACT: This paper describes a method for the localization of wireless mobile clients in multistory buildings using a wireless LAN system. The method uses public wireless LAN access points for users and robots that are settled at many places in a multistory building. Data on the physical position of personal electronic devices or mobile robots are important in information services and robot applications for construction automation such as the maintenance task in the large scale building. By integrating the data and stored information on objects and places, people and robots can be provided with information on the location of the devices for achieving the tasks. The localization method using few devices is expected for real application such as a navigation of the mobile robots, information services for users who have mobile clients. The paper focuses on the data acquisition for stochastic localization of the wireless LAN client in multistory building. The data acquisition is a crucial issue for making and verification of the localization system. Experimental results show feasibility of the proposed method.
INTRODUCTION
Data on the physical position of personal electronic devices or mobile robots are important in information services and robot applications. By integrating the data and stored information on objects and places, people and robots can be provided with information on the location of the devices [1] . Many kinds of localization services have been presented for personal devices and mobile robot; however, the localization method takes much cost and needs special devices mostly. Therefore, the localization method using few devices is expected for real application such as a navigation of the mobile robots, information services for users who have mobile phones. A number of studies for the localization method using the signal strength from wireless LAN access points have been proposed [2, 3, 6, 7] . This paper deals the simplified measurement for signal strength from the wireless LAN access points to make the localization system in the multistory building. Umetani et al. has been presented the localization of the wireless LAN client in the multistory building using the neural network (see Fig. 1 ) [3] . To make the estimation system based on the fingerprinting, the simplified measurement of the signal The wireless LAN access points utilize the following standards: IEEE 802.11a, 802.11b, and 802.11g. We can identify these access points from those are settled at each laboratory room using the extended service identifier (ESSID). We use the strength of the signal strength of the received signals from the public wireless LAN access points.
Measurement Method
We use the wireless LAN client ICOM SU-50W, which supports IEEE 802.11a, 802.11b, and 802.11g standards.
The wireless LAN client is connected with the notebook PC and set on the upper side of the moving carriage.
We define "One request" as the sequence that the PC requests the measurement of the signal strength to the wireless LAN client, then, the PC receives the signal strength from the wireless LAN client after the interval.
The interval for data request to the collection is needed for data collection. We have set the interval 6[s] in our former study. In this paper, we set the interval 1 [s] , and compare the measurement result with that where the interval is set 
Measurement Results
We have recorded 22 received signals from wireless LAN access points at the measurement position. Table 1 and 2 show the signal strength from the wireless LAN access points that the differences of the average signal strength between each experimental condition are largest and smallest case. Access point A and B are the access points that the difference of the average strength is smallest.
Access point C and D are the access points that the difference of the average strength is largest. From the letters of A to D in Table 1 the number of the steps is counted by two steps.
EXPERIMENTS FOR CONSTRUCTION OF ESTIMATION SYSTEM
This section describes the experiment for construction of estimation system based on the shortening of the request interval for the data collection and the pacing of displacement of the wireless LAN client.
Experimental parameters
We use the signal strength from the wireless LAN access points under two conditions about the request interval for data collection; the request interval for data collection is 6 
Construction of position estimation system
We make the estimation system for the position of the wireless LAN client based on a sparse Bayesian learning scheme [8] . Let x be the input vector consists of the signal strength from the access points. The element of x is corresponding to the BSSID of the wireless LAN access points. In the position estimation, the input value includes the estimated floor number, which is 1, 2, and 3. The floor number of the client ( ) f k y is expressed as follows: ( ) ( )
where w is the weight parameter, * β is the hyperparameter of the precision parameter for the estimated position, and Σ is the covariance matrix for the weight parameter vector.
Σ . , * β w are estimated using the training data set in advance [4] . 
Experimental results

Discussions
We have shown feasibility of the construction of the estimation system for localization and floor identification in the multistory building using the simplified measurement with respect to shortening of the request interval for data collection and the distance measurement by the pacing motion. Figure 4 and 5 show that the estimated position of the wireless LAN client is related to the measured position; however, the localization error by the estimation system based on the simplified measurement is larger than that based on the conventional method. From Table 6 and 7, the estimation error for the first floor is smaller than that for the other floor. The increase of the sample data for the other floor is needed to improve the localization accuracy.
In this experiment, we use the validation data, the request interval for collection of the received signal strength is set 6 [s]. The experiment using the validation data, under the condition that the request interval for data collection is set
, is needed.
From Table 8 Through the experimental result, the feasibility of the construction of the estimation system for localization and floor identification using the simplified measurement with respect to shortening of the request interval for data collection and the distance measurement by the pacing motion is shown.
CONCLUSION
This paper describes the simplified measurement for signal strength from the wireless LAN access points to make the localization system in the multistory building. We have The increase of the sample data for the other floor is needed to improve the localization accuracy. The experiment using the validation data, under the condition that the request interval for data collection is set 1 [s], will be conducted as the future works. 
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